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Japanese Patent Laid-Open No. 124231/1994 
Laid-Open Date: May 6, 1994 
Application Date: October 14, 1992 
Applicant: Toshiba Corporation 

Title : 

SEMICONDUCTOR FILING DEVICE 
Abstract : 

[Purpose] To reduce the time required for writing data at the 
consecutive block addresses of the system side. 

[Constitution] In the invention, the consecutive block 
addresses, for example, 01 to 05, 06 to 10 are allocated extending 
over memory chips 1A to IE, whereby when the controller part 
2 writes data at the consecutive block addresses 01 to 05 of 
the system side, the respective block addresses exist in 
different memory chips, so the data can be written at the 
respective block addresses at the same time so as to attain 
high speeddata writing. In swapping executedbetweenmemories, 
a memory management controller 21 first executes swapping only 
between the mutual physical block addresses corresponding to 
the consecutive block addresses of the system side allocated 
extending over the memory chips 1A to IE such as the block 
addresses 01 to 05, whereby the state where the consecutive 
block addresses of the system side are allocated extending over 
the different memory chips is kept to maintain the above effect . 
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Claims : 

1. A semiconductor filing device, in which when a plurality 
of erasure blocks allocated to flash EEPROMs housed in the 
respective memory chips are assigned to the block addresses 
of the system side, data is written to the erasure blocks, 
characterized in that the semiconductor filing device 
comprises: converting means for converting the block address 
of the system side to a physical block address of the erasure 
block so that the erasure blocks assigned to n-number of 
consecutive block addresses are disposed extending over a 
plurality of memory chips, the next block being on the next 
chip. 

2. A semiconductor filing device, in which when a plurality 
of erasure blocks allocated to flash EEPROMs housed in the 
respective memory chips are assigned to the block addresses 
of the system side, data is written to the erasure blocks, and 
swapping is performed for equalizing the number of times data 
is written to the respective erasure blocks, characterized in 
that the semiconductor filing device comprises: converting 
means for converting the block address of the system side to 
a physical block address of the erasure block so that the erasure 
blocks assigned to n-number of consecutive block addresses are 
disposed extending over a plurality of memory chips, the next 
block being on the next chip; and control means for performing 
swapping only among the physical block addresses corresponding 
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to the n-number of consecutive block addresses of the system 
side disposed extending over the plurality of memory chip, the 
next block being on the next chip, in swapping performed between 
the erasure blocks existing in different memory chips. 

Detailed Description of the Invention : 
[0001] 

[Industrial Field of Application] 

This invention relates to a semiconductor filing device 
having a plurality of memory chips and particularly to the 
constitution allocating block addresses of the system side to 
the erasure blocks of the flash EEPROMs in the plurality of 
memory chips. 
[0002] 

[Prior Art] 

In the conventional semiconductor filing device of this 
type,- erasure blocks allocated to the flash EEPROMs housed in 
the plurality of memory chips are assembled to form one large 
memory area. On receiving the block address of a data writing 
destination from the system side, a controller conducts the 
control for converting the address to a physical block address 
of the memory chip side and writing data. Accordingly, the 
controller has the function of converting the block address 
of the system side to the physical block address of the memory 
side. m ~ A 
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[0003] 

Fig. 3 is a diagram showing memory areas constituted by 
a plurality of memory chips 1A to 1C described above, in which 
frames dividing the respective memory chips indicate erase 
blocks. In this arrangement, the block numbers 01 to 14 are, 
as shown in the drawing, allocated to the memory chip 1A, the 
block addresses 15 to 28 are allocated to the memory chip IB, 
and the block addresses 29 to 42 are allocated to the memory 
chip 1C. In the case where the controller writes data to the 
consecutive block addresses 01, 02, 03 of the system side in 
the constitution where the block addresses of the system side 
are allocated to the erasure blocks, it is necessary to 
sequentially perform writing of data to the plurality of erasure 
blocks in one memory chip. Therefore, the controller has to 
first write data at the block address 01, then write data at 
the next block address 02, and further write data at the block 
address 03, resulting in the disadvantage that it takes much 
time to write data. It has however been possible to 
simultaneously write data to blocks existing in different memory 
chips . 

t0004] FH 008595 

[Problems that the Invention to Solve] 
In a semiconductor filing device having a plurality of 
memory chips, when the block addresses of the system side are 
allocated to the respective erasure blocks of the plurality 



of memory chips at random, in the case of writing data to the 
consecutive block addresses of the system side, the consecutive 
block addresses of the system side are concentrated in one memory 
chip, resulting in the disadvantage that it takes much time 
to write the data. 
[0005] 

It is, accordingly, an object of the invention to overcome 
the above disadvantage and provide a semiconductor filing device 
capable of reducing the time required for writing data to the 
consecutive block addresses of the system side. 
[0006] 

[Means for Solving the Problems] 
According to the invention, a semiconductor filing device, 
in which when a plurality of erasure blocks allocated to flash 
EEPROMs housed in the respective memory chips are assigned to 
the block addresses of the system side, data is written to the 
erasure blocks, and swapping is performed for equalizing the 
number of times data is written to the respective erasure blocks , 
includes: converting means for converting the block address 
of the system side to a physical block address of the erasure 
block so that the erasure blocks assigned to n-number of 
consecutive block addresses are disposed extending over a 
plurality of memory chips, the next block being on the next 
chip; and control means for performing swapping only aamong 
the physical block addresses corresponding to the n-number of 
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consecutive block addresses of the system side disposed 
extending over the plurality of memory chips, the next block 
being on the next chip, in swapping performed between the erasure 
blocks existing in different memory chips. 
[0007] 

[Operation] 

In the semiconductor filing device of the invention, the 
converting means converts the block addresses of the system 
side to the physical block addresses of the erasure blocks so 
that the respective erasure blocks assigned to n-number of 
consecutive block addresses of the system side are disposed 
extending over the plurality of memory chips, the next block 
being on the next chip. The control means performs swapping 
only among the physical block addresses corresponding to 
n-number of consecutive block addresses of the system side 
disposed extending over the plurality of memory chips, the next 
block being on the next chip, in swapping performed between 
the erasure blocks existing in different memory chips. 
[0008] 

n, k h FH 008597 

[Embodiment] 

One embodiment of the invention will now be described 
with reference to the attached drawings. Fig. 1 is a block 
diagram showing one embodiment of a semiconductor filing device 
according to the invention. The reference numerals 1A to IE 
are memory chips constituting the memory area of the 



semiconductor filing device, and each memory chip constitutes 
a flash EE PROM. In the drawing, one divided frame of each memory 
chip indicates one erasure block. The reference numeral 2 
designates a controller part for conducting the control for 
reading and writing data to the memory chips 1A to IE, which 
has a memory management controller 21 for converting the block 
address of the system side to the physical block address of 
the memory chip side, and a management table 22 storing the 
data on the correspondence between the block address of the 
system side and the physical block address of the memory chip 
side required for the above conversions. 
[0009] 

The operation of the embodiment will now be described. 
The management table 22 of the controller part 2 stores the 
conversion data for allocating the block addresses of the system 
sides to the erasure blocks of the respective memory chips so 
that the consecutive addresses of the system side are dispersed 
to the memory chips 1A to IE without being concentrated in one 
memory chip, the next block being on the next chip or as close 
to that as possible. That is, the block addresses 01 to 05 
of the system side are dispersed and allocated respectively 
to the erasure blocks of the memory chips 1A to IE, and the 
block addresses 06 to 10 of the system side are similarly 
dispersed and allocated to the erase blocks of the memory chips 
1A to IE. The subsequent consecutive block addresses of the 
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system side are handled similarly. 
[0010] 

In the controller part 2 , on receiving a command for writing 
data to the consecutive blocks at block addresses 01 to 05 from 
the system side not shown, the memory management controller 
21 converts the block addresses of the system side to the physical 
block addresses in the memory chips 1A to IE with reference 
to the management table 22, and writes the data at the obtained 
physical block addresses . In the present embodiment, the block 
addresses 01 to 05 of the system side are, as shown in the drawing, 

-a 

allocated extending over the respective erasure blocks of the 
memory chips 1A to IE, the next block being on the next chip, 
and the controller part 2 ends the processing by writing data 
at the block addresses 01 to 05 on the respective memory chips 
1A to IE all at once. If the block addresses 01 to 05 of the 
system side had been allocated to one memory chip, however, 
the controller part 2 would have to write data to the respective 
block addresses one by one, so that it requires five times as 
much writing time as the present embodiment. 

[oon, FH 008599 

In the case where the controller part 2 writes data to 
the consecutive blocks at the block addresses 01 to 08, although 
the respective block addresses are dispersed and allocated to 
the memory chips 1A to IE, the block addresses 01 and 06 are 
allocated to the same memory chip 1A, the block addresses 02 
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and 07 are allocated to the same memory chip IB, and further 
the block addresses 03 and 08 are allocated to the same memory 
chip 1C. Therefore, the controller part 2 first writes data 
to the block addresses 01 to 05 allocated to the memory chips 
1A to IE at the same time, and then writes data to the block 
addresses 06 to 08 allocated to the memory chips 1A to 1C to 
end the processing. In this example, the write time is twice 
as much as that in the above example, but as compared with the 
conventional case where the block addresses of the system side 
are, as shown in Fig. 3, allocated to the respective memory 
chips, for example, the data write time can be reduced to 2/8. 
[0012] 

In the case where the type of the memories housed in the 
memory chips 1A to IE is the flash EE PROM, swapping process 
is performed so that the use frequency of physical addresses 
in the respective flash EEPROMs is uniform. Accordingly, when 
the swapping process is performed, the relationship of 
correspondence between the block address of the system side 
and the physical block address of the memory chip side is varied, 
so there is the possibility that even if the block addresses 
of the system side are, as shown in Fig. 1, allocated to the 
erasure block of each memory chip at the beginning, the 
allocation is changed, so that the block address 01, the block 
address 02 and the block address 03 of the system side are 
allocated to the same memory chip 1A. Then, in this example, 
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it is necessary to perform swapping so that the block addresses 
of each group 01 to 05, 06 to 10, or 11 to 15 ... of the system 
side are allocated extending over all the memory chips 1A to 
IE at the beginning as shown in Fig . 1 are not thereafter allocated 
to the same memory chip. When it is made a rule (1) that swapping 
between different memory chips is permitted only among the 
physical block addresses on the memory chips of the same group 
crossing horizontally as shown by the dotted line in Fig. 1 
where the block addresses seen from the system side are stored 
transversely, the above initial setting is not broken. When 
it is made a rule (2) that swapping is also permitted between 
the physical blocks addresses in the same memory chip, the above 
initial setting is not broken. 
[0013] 

Fig. 2 is a diagram showing an example where the block 
addresses of the system side are re-allocated to the memory 
chips 1A to IE in the case of performing swapping according 
to the rules (1) , (2) . In this example, after the block address 

01 of the memory chip 1A is exchanged with the block address 

02 of the memory chip IB by swapping, the block addresses 01 
and 07 in the memory chip IB are then exchanged with each other 
by swapping, thereby relocating the block addresses of the system 
side on the memory chips as shown in the drawing . In this example, 
looking at the group of the block addresses 01 to 05, the 
respective block addresses are dispersed and disposed one by 
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one in the memory chips 1A to IE. Looking at the group of the 
block addresses 06 to 10, the respective block addresses are 
similarly dispersed in the memory chips 1A to IE. It is thus 
evident that the initial setting is not broken. Accordingly, 
the memory management controller 21 of the controller part 2 
performs swapping at the physical block addresses of the memory 
chips 1A to IE according to the above rules when swapping is 
needed, whereby the characteristic of reduced time for writing 
data to the plurality of consecutive block addresses can be 
kept after swapping. 
[0014] 

According to the present embodiment, the block addresses 
of the system side are allocated to the erasure blocks of the 
memory chips 1A to IE so that the consecutive block addresses 
of the system side are disposed extending over the memory chips 
1A to IE the next block being on the next chip; that is, the 
consecutive block addresses are not allocated in the same memory 
chip as much as possible, whereby when writing of data extending 
over the consecutive erasure blocks occurs, the data can be 
simultaneously written to the consecutive blocks dispersed to 
the above respective memory chips so that the processing time 
for writing the data of this type can be reduced. The rules 
that swapping is performed only among the physical block 
addresses corresponding to the block addresses of the system 
side dispersed and allocated to the memory chips 1A to IE at 
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the beginning, and that swapping is freely performed among the 
block addresses in the same memory chip, are provided to thereby 
keep the form where the consecutive block addresses of the system 
side are dispersed in the memory chips 1A to IE even after swapping, 
whereby the above effect can be prevented from being lessened. 
[0015] 

[Effect of the Invention] 

According to the invention, as described above, the 
semiconductor filing device can reduce the time required for 
writing data in the consecutive block addresses of the system 
side. 

Brief Description of the Drawings : 

Fig. 1 is a block diagram showing one embodiment of a 
semiconductor filing apparatus according to the invention; and 

Fig. 2 is a diagram showing an example of re-allocating - 
the block addresses of the system side to the erasure blocks 
of a plurality of memory chips in the case of performing swapping 
in the apparatus of Fig. 1; and 

Fig. 3 is a diagram showing an example of allocating the 
block addresses of the system side to the erasure blocks of 
a plurality of memory chips, according to the prior art. 

[Description of the Reference Numerals and Signs] 

1A to IE: memory chip 2: controller part 21: memory 
management controller 22: management table 
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FIGURE 1: 

2 : CONTROLLER PART 2 1 : MEMORY MANAGEMENT CONTROLLER 2 2 : 
MANAGEMENT TABLE 

1A to IE: MEMORY CHIP 

FIGURE 2: 

1A to IE: MEMORY CHIP 

FIGURE 3: 

1 1A to 1C: MEMORY CHIP 
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AMENDMENT 



[Date of Submission] June 18, 1998 

[Amendment 1) 

[Object of Amendment Document Name] Specification 
[Object of Amendment Item Name] Title of the Invention 

[Method of Amendment] Change 
[Contents of Amendment] 
Title of the Invention: 

CONTROL METHOD FOR SEMICONDUCTOR MEMORY DEVICE 

[Amendment 2] 

[Object of Amendment Document Name] Specification 
[Object of Amendment Item Name] Claims 
[Method of Amendment] Change 
[Contents of Amendment] 

FH 008605 

Claims ; 

1. A control method for a semiconductor memory device, 
in which in a semiconductor memory device having a plurality 
of memory chips to which a plurality of blocks are allocated, 
to the blocks are designated block addresses of the system side 
and data is written to the blocks, characterized in that the 
block address of the system side is converted to the physical 
block address of the block so that the respective blocks assigned 



1 4 



to the consecutive block addresses of the system side are 
disposed extending over the plurality of memory chips, the next 
block being on the next chip. 

2. A control method for a semiconductor memory device, 
in which in a semiconductor memory device having a plurality 
of memory chips to which a plurality of blocks are allocated, 
to the blocks are designated block addresses of the system side, 
data is written to the blocks, and swapping is performed for 
equalizing the number of times data is written to the respective 
blocks, characterized in that the block address of the system 
side is converted to the physical block address of the block 
so that the respective blocks assigned to the consecutive block 
addresses of the system side are disposed extending over the 
plurality of memory the next block being on the next chip, and 
in swapping between the blocks existing in different memory 
chips, the swapping is performed only among the physical block 
addresses corresponding to the consecutive block addresses of 
the system side disposed extending over the plurality of memory 
chips one block for each chip. 



[Amendment 3] 

[Object of Amendment Document Name] Specification 

[Object of Amendment Item Name] 0005 

[Method of Amendment] Change 

[Contents of Amendment] FH 008606 



[0005] It is an object of the invention to overcome the above' 
disadvantage and provide a control method for a semiconductor 
memory device which may reduce the time required for writing 
to a semiconductor memory device the data corresponding to the 
consecutive block addresses of the system side and provide a 
control method for a semiconductor memory device which may 
equalize the use frequency of the respective block addresses 
in a memory module while reducing the time required for writing 
data. 

[Amendment 4] 

[Object of Amendment Document Name] Specification 
[Object of Amendment Item Name] 0006 
[Method of Amendment] Change 
[Contents of Amendment] FH 008607 

[0006] According to the invention, in a control method for a 
semiconductor memory device in which a semiconductor memory 
device has a plurality of memory chips to each of which a plurality 
of blocks are allocated and data is written to the blocks when 
block addresses are designated by a host device, the block 
addresses of the system side are converted to the physical block 
addresses of the blocks in such a way that the respective blocks 
assigned to the consecutive block addresses of the system side 
are disposed extending over the plurality of memory chips the 
next block being on the next chip. Further, according to the 



invention, in a control method for a semiconductor memory device 
in which a semiconductor memory device has a plurality of memory 
chips to each of which a plurality of blocks are allocated and 
data is written to the blocks when block addresses on the system 
side are designated, and swapping is performed for equalizing 
the number if times data. is written to the respective blocks, 
the block address of the system side is converted to the physical 
block address of the block so that the respective blocks 
assigned to the consecutive block addresses of the system side 
are disposed extending over the plurality of memory chips, the 
next block being on the next chip, and in swapping between the 
blocks existing in different memory chips, the swapping is 
performed only at the physical block addresses corresponding 
to the consecutive block addresses of the host side disposed 
extending over the plurality of memory chips, the next block 
being on the next chip. 



[Amendment 5] 

[Object of Amendment Document Name] Specification 
[Object of Amendment Item Name] 0007 
[Method of Amendment]. Change 
[Contents of Amendment] 
[0007] 

FH 008608 

[Operation] 

In the control method. for the semiconductor memory device 



of the invention, the block address of the system is converted 
to the physical block address of the block of the semiconductor 
memory device so that the respective blocks of the semiconductor 
memory device assigned to the consecutive block addresses of 
the system side are disposed extending over the plurality of 
memory chips , the next block being on the next chip . In swapping 
between the blocks existing in different memory chips, the 
swapping is performed only at the physical block addresses 
corresponding to the consecutive block addresses of the system 
side disposed extending over the plurality of memory chips, 
the next block being on the next chip. 



[Amendment 6] 

[Object of Amendment Document Name] Specification 
[Object of Amendment Item Name] 0015 
[Method of Amendment] Change 
[Contents of Amendment] 
[0015] 

[Effect of the Invention] 

According to the invention, as described above, in the 
control method for the semiconductor memory device, the time 
required for writing data at the consecutive block addresses 
of the system side can be reduced. While the time for writing 
data is reduced, the use frequency of the respective block 
addresses in the memory module can be equalized. FH 008609 



Japanese Patent Laid-open No. 124231/1994 
Laid-Open Date: May 6, 1994 
Application Date: October 14, 1992 
Applicant: Toshiba Corporation 

Title : 

SEMICONDUCTOR FILING DEVICE 
Abstract : 

[Purpose] To reduce the time required for writing data at the 
consecutive block addresses of the system side. 
[Constitution] In the invention, the consecutive block 
addresses, for example , 01 to 05, 06 to 1 0 are al located extending 
over memory chips 1A to IE, whereby when the controller part 
2 writes data at the consecutive block addresses 01 to 05 of 
the system side, the respective block addresses exist in 
different memory chips, so the data can be written at the 
respective block addresses at the same time so as to attain 
high speeddata writing . In swapping executed between memories, 
a memory management controller 21 first executes swapping only 
between the mutual physical block addresses corresponding to 
the consecutive block addresses of the system side allocated 
extending over the memory chips 1A to IE such as the block 
addresses 01 to 05, whereby the state where the consecutive 
block addresses of the system side are allocated extending over 
the different memory chips is kept to maintain the above effect . 
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Claims : 

1 . A semiconductor filing device, in which when a plurality 
of erasure blocks allocated to flash EEPROMs housed in the 
respective memory chips are assigned to the block addresses 
of the system side, data is written to the erasure blocks, 
characterized in that the semiconductor filing device 
comprises: converting means for converting the block address 
of the system side to a physical block address of the erasure 
block so that the erasure blocks assigned to n-number of 
consecutive block addresses are disposed extending over a 
plurality of memory chips, the next block being on the next 
chip . 

2. A semiconductor filing device, inwhich when a plurality 
of erasure blocks allocated to flash EEPROMs housed in the 
respective memory chips are assigned to the block addresses 
of the system side, data is written to the erasure blocks, and 
swapping is performed for equalizing the number of times data 
is written to the respective erasure blocks, characterized in 
that the semiconductor filing device comprises: converting 
means for converting the block address of the system side to 
a physical block address of the erasure block so that the erasure 
blocks assigned to n-number of consecutive block addresses are 
disposed extending over a plurality of memory chips, the next 
block being on the next chip; and control means for performing 
swapping only among the physical block addresses corresponding 
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to the n-number of consecutive block addresses of the system 
side disposed extending over the plurality of memory chip, the 
next block being on the next chip, in swapping performed between 
the erasure blocks existing in different memory chips. 

Detailed Description of the Invention : 
[0001] 

[Industrial Field of Application] 

This invention relates to a semiconductor filing device 
having a plurality of memory chips and particularly to the 
constitution allocating block addresses of the system side to 
the erasure blocks of the flash EE P ROMs in the plurality of 
memory chips. 
[0002] 

[Prior Art] 

In the conventional semiconductor filing device of this 
type, erasure blocks allocated to the flash EEPROMs housed in 
the plurality of memory chips are assembled to form one large 
memory area. On receiving the block address of a data writing 
destination from the system side, a controller conducts the 
control for converting the address to a physical block address 
of the memory chip side and writing data. Accordingly, the 
controller has the function of converting the block address 
of the system side to the physical block address of the memory 
side . 
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[0003] 

Fig. 3 is a diagram showing memory areas constituted by 
a plurality of memory chips 1A to 1C described above, in which 
frames dividing the respective memory chips indicate erase 
blocks. In this arrangement, the block numbers 01 to 14 are, 
as shown in the drawing, allocated to the memory chip 1A, the 
block addresses 15 to 28 are allocated to the memory chip IB, 
and the block addresses 29 to 42 are allocated to the memory 
chip 1C. In the case where the controller writes data to the 
consecutive block addresses 01, 02, 03 of the system side in 
the constitution where the block addresses of the system side 
are allocated to the erasure blocks, it is necessary to 
sequentially perform writing of data to the plurality of erasure 
blocks in one memory chip. Therefore, the controller has to 
first write data at the block address 01, then write data at 
the next block address 02, and further write data at the block 
address 03, resulting in the disadvantage that it takes much 
time to write data. It has however been possible to 
simultaneously write data to blocks existing in di fferent memory 
chips . 
[0004] 

[Problems that the Invention to Solve] 

In a semiconductor filing device having a plurality of 
memory chips, when the block addresses of the system side are 
allocated to the respective erasure blocks of the plurality 
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of memory chips' at random, in the case of writing data to the 
consecutive block addresses of the system side, the consecutive 
block addresses of the system side are concentrated in onememory 
chip, resulting in the disadvantage that it takes much time 
to write the data. 
[0005] 

It is, accordingly, an object of the invention to overcome 
the above di sadvantage and provide a semiconductor f ili ng device 
capable of reducing the time required for writing data to the 
consecutive block addresses of the system side. 
[0006] 

[Means for Solving the Problems] 
According to the invention, a semiconductor filing device, 
in which when a plurality of erasure blocks allocated to flash 
EEPROMs housed in the respective memory chips are assigned to 
the block addresses of the system side, data is written to the 
erasure blocks, and swapping is performed for equalizing the 
number of times data is written to the respective erasure blocks, 
includes: converting means for converting the block address 
of the system side to a physical block address of the erasure 
block so that the erasure blocks assigned to n-number of 
consecutive block addresses are disposed extending over a 
plurality of memory chips, the next block being on the next 
chip; and control means for performing swapping only aamong 
the physical block addresses corresponding to the n-number of 
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consecutive block addresses of the system side disposed 
extending over the plurality of memory chips, the next block 
being on the next chip, in swappi ng per formed between the erasure 
blocks existing in different memory chips. 
[0007] 

[Operation] 

In the semiconductor filing device of the invention, the 
converting means converts the block addresses of the system 
side to the physical block addresses of the erasure blocks so 
that the respective erasure blocks assigned to n-nurnber of 
consecutive block addresses of the system side are disposed 
extending over the plurality of memory chips, the next block 
being on the next chip. The control means performs swapping 
only among the physical block addresses corresponding to 
n-number of consecutive block addresses of the system side 
disposed extending over the plurality of memory chips , the next 
block being on the next chip, in swapping performed between 
the erasure blocks existing in different memory chips. 
[0008] 

[Embodiment] 

One embodiment of the invention will now be described 
with reference to the attached drawings. Fig. 1 is a block 
diagram showing one embodiment of a semiconductor filing device 
according to the invention. The reference numerals 1A to IE 
are memory chips constituting the memory area of the 
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semiconductor filing device, and each memory chip constitutes 
a flash EE PROM. In the drawing, one divided frame of each memory 
chip indicates one erasure block. The reference numeral 2 
designates a controller part for conducting the control for 
reading and writing data to the memory chips 1A to IE, which 
has a memory management controller 21 for converting the block 
address of the system side to the physical block address of 
the memory chip side, and a management table 22 storing the 
data on the correspondence between the block address of the 
system side and the physical block address of the memory chip 
side required for the above conversions. 
[0009] 

The operation of the embodiment will now be described. 
The management table 22 of the controller part 2 stores the 
conversion data for allocating the block addresses of the system 
sides to the erasure blocks of the respective memory chips so 
that the consecutive addresses of the system side are dispersed 
to the memory chips 1A to IE without being concentrated in one 
memory chip, the next block being on the next chip or as close 
to that as possible. That is, the block addresses 01 to 05 
of the system side are dispersed and allocated respectively 
to the erasure blocks of the memory chips 1A to IE, and the 
block addresses 06 to 10 of the system side are similarly 
dispersed and allocated to the erase blocks of the memory chips 
1A to IE. The subsequent consecutive block addresses of the 
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system side are handled similarly. 
[0010] 

In the controller part 2, on receiving a command forwriting 
data to the consecutive blocks at block addresses 01 to 05 from 
the system side not shown, the memory management controller 
21 converts the block addresses of the system side to the physical 
block addresses in the memory chips 1A to IE with reference 
to the management table 22, and writes the data at the obtained 
physical block addresses . In the present embodiment f the block- 
addresses 01 to 05 of the system side are, as shown in the drawing, 
allocated extending over the respective erasure blocks of the 
memory chips 1A to IE, the next block being on the next chip, 
and the controller part 2 ends the processing by writing data 
at the block addresses 01 to 05 on the respective memory chips 
1A to IE all at once. If the block addresses 01 to 05 of the 
system side had been allocated to one memory chip, however, 
the controller part 2 would have to write data to the respective 
block addresses one by one, so that it requires five times as 
much writing time as the present embodiment. 
[0011] 

In the case where the controller part 2 writes data to 
the consecutive blocks at the block addresses 01 to 08, although 
the respective block addresses are dispersed and allocated to 
the memory chips 1A to IE, the block addresses 01 and 06 are 
allocated to the same memory chip 1A, the block addresses 02 
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and 07 are allocated to the same memory chip IB, and further 
the block addresses 03 and 08 are allocated to the same memory 
chip 1C. Therefore, the controller part 2 first writes data 
to the block addresses 01 to 05 allocated to the memory chips 
1A to IE at the same time, and then writes data to the block 
addresses 06 to 08 allocated to the memory chips 1A to 1C to 
end the processing. In this example, the write time is twice 
as much as that in the above example, but as compared with the 
conventional case where the block addresses of the system side 
are, as shown in Fig. 3, allocated to the respective memory 
chips, for example, the data write time can be reduced to 2/8. 
[0012] 

In the case where the type of the memories housed in the 
memory chips 1A to IE is the flash EE PROM, swapping process 
is performed so that the use frequency of physical addresses 
in the respective flash EEPROMs is uniform. Accordingly, when 
the swapping process is performed, the relationship of 
correspondence between the block address of the system side 
and the physical block address of the memory chip side is varied, 
so there is the possibility that even if the block addresses 
of the system side are, as shown in Fig. 1, allocated to the 
erasure block of each memory chip at the beginning, the 
allocation is changed, so that the block address 01, the block 
address 02 and the block address 03 of the system side are 
allocated to the same memory chip 1A. Then, in this example, 
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it is necessary to perform swapping so that the block addresses 
of each group 01 to 05, 06 to 10, or 11 to 15 ... of the system 
side are allocated extending over all the memory chips 1A to 
1 E at the beginning as shown in Fig . 1 are not t herea f ter allocated 
to the same memory chip. When itismadearule (1) that swapping 
between different memory chips is permitted only among the 
physical block addresses on the memory chips of the same group 
crossing horizontally as shown by the dotted line in Fig. 1 
where the block addresses seen from the system side are stored 
transversely, the above initial setting is not broken. When 
it is made a rule (2) that swapping is also permitted between 
the physical blocks addresses in the same memory chip, the above 
initial setting is not broken. 
[0013] 

Fig. 2 is a diagram showing an example where the block 
addresses of the system side are re-allocated to the memory 
chips 1A to IE in the case of performing swapping according 
to the rules (1), (2). In this, example, after the block address 

01 of the memory chip 1A is exchanged with the block address 

02 of the memory chip IB by swapping, the block addresses 01 
and 07 in the memory chip IB are then exchanged with each other 
by swapping, thereby relocating the block addresses of the system 
side on the memory chips as shown i n t he drawing . In this example, 
looking at the group of the block addresses 01 to 05, the 
respective block addresses are dispersed and disposed one by 
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one in the memory chips 1A to IE. Looking' at the group of the 
block addresses 06 to 10, the respective block addresses are 
similarly dispersed in the memory chips 1A to IE. It is thus 
evident that the initial setting is not broken. Accordingly, 
the memory management controller 21 of the controller part 2 
performs swapping at the physical block addresses of the memory 
chips 1A to IE according to the above rules when swapping is 
needed, whereby the characteristic of reduced time for writing 
data to the plurality of consecutive block addresses can be 
kept after swapping. 
[0014] 

According to the present embodiment, the block addresses 
of the system side are allocated to the erasure blocks of the 
memory chips 1A to IE so that the consecutive block addresses 
of the system side are disposed extending over the memory chips 
1A to IE the next block being on the next chip; that is, the 
consecutive block addresses are not allocated in the same memory 
chip as much as possible, whereby when writing of data extending 
over the consecutive erasure blocks occurs, the data can be 
simultaneously written to the consecutive blocks dispersed to 
the above respective memory chips so that the processing time 
for writing the data of this type can be reduced. The rules 
that swapping is performed only among the physical block 
addresses corresponding to the block addresses of the system 
side dispersed and allocated to the memory chips 1A to IE at 
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the beginning, and that swapping is freely performed among the 
block addresses in the same memory chip, are provided to thereby 
keep the formwhere the consecutive block addresses of the system 
side are dispersed in the memory chips lAtolEevenafter swapping , 
whereby the above effect can be prevented from being lessened. 
[0015] 

[Effect of the Invention] 

According to the invention, as described above, the 
semiconductor filing device can reduce the time required for 
writing data in the consecutive block addresses of the system 
side . 

Brief Description of the Drawings : 

Fig. 1 is a block diagram showing one embodiment of a 
semiconductor filing apparatus according to the invention; and 

Fig* 2 is a diagram showing an example of re-allocating 
the block addresses of the system side to the erasure blocks 
of a plurality of memory chips in the case of performing swapping 
in the apparatus of Fig. 1; and 

Fig. 3 is a diagram showing an example of allocating the 
block addresses of the system side to the erasure blocks of 
a plurality of memory chips according to the prior art. 

[Description of the Reference Numerals and Signs] 

1A to IE: memory , chip 2: controller part 21: memory 
management controller 22: management table 
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FIGURE 1 : 

2 : CONTROLLER PART 21 : MEMORY MANAGEMENT CONTROLLER 22 : 
MANAGEMENT TABLE 

1A to IE: MEMORY CHIP 

FIGURE 2: 

1A to IE: MEMORY CHIP 

FIGURE 3: 

1A to 1C: MEMORY CHIP 
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AMENDMENT 



[Date of Submission] June 18, 1998 

[Amendment 1] 

[Object of Amendment Document Name] Specification 
[Object of Amendment Item Name] Title of the Invention 

[Method of Amendment] Change 
[Contents of Amendment] 
Title of the Invention: 

CONTROL METHOD FOR SEMICONDUCTOR MEMORY DEVICE 

[Amendment 2] 

[Object of Amendment Document Name] Specification 
[Object of Amendment Item Name] Claims 
[Method of Amendment] Change 
[Contents of Amendment] 
Claims: 

1. A control method for a semiconductor memory device, 
in which in a semiconductor memory device having a plurality 
of memory chips to which a plurality of blocks are allocated, 
to the blocks are designated block addresses of the system side 
and data is written to. the blocks, characterized in that the 
. block address of the system side is converted to the physical 
) block address of the block so that the respective blocks assigned 
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to the consecutive block addresses of the system side are 
disposed extending over the plurality of memory chips, the next 
block being on the next chip. 

2. A control method for a semiconductor memory device, 
in which in a semiconductor memory device having a plurality 
of memory chips to which a plurality of blocks are allocated, 
to the blocks are designated block addresses of the system side, 
data is written to the blocks, and swapping is performed for 
equalizing the number of times data is written to the respective 
blocks, characterized in that the block address of the system 
side is converted to the physical block address of the block 
so that the respective blocks assigned to the consecutive block 
addresses of the system side are disposed extending over the 
plurality of memory the next block being on the next chip, and 
in swapping between the blocks existing in different memory 
chips, the swapping is performed only among the physical block 
addresses corresponding to the consecutive block addresses of 
the system side disposed extending over the plurality of memory 
chips one block for each chip. 



[Amendment 3] 

[Object of Amendment Document Name] Specification 
[Object of Amendment Item Name] 0005 
[Method of Amendment] Change 
[Contents of Amendment] 
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[0005] It is an object of the invention to overcome the above 
disadvantage and provide a control method for a semiconductor 
memory device which may reduce the time required for writing 
to a semiconductor memory device the data corresponding to the 
consecutive block addresses of the system side and provide a 
control method for a semiconductor memory device which may 
equalize the use frequency of the respective block addresses 
in a memory module while reducing the time required for writing 
data . 

[Amendment 4] 

[Object of Amendment Document Name] Specification 
[Object of Amendment Item Name] 0006 
[Method of Amendment] Change 
[Contents of Amendment] 

[0006] According to the invention, in a control " met hod for a 
semiconductor memory device in which a semiconductor memory 
device has a plurality of memory chips to each of which a plurality 
of blocks are allocated and data is written to the blocks when 
block addresses are designated by a host device, the block 
addresses of the system side are converted to the physical block 
addresses of the blocks in such a way that the respective blocks 
assigned to the consecutive block addresses of the system side 
are disposed extending over the plurality of memory chips the 
next block being on the next chip. Further, according to the 
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invention, in a control method for a semiconductor memory device 
in which a semiconductor memory device has a plurality of memory 
chips to each of which a plurality of blocks are allocated and 
data is written to the blocks when block addresses on the system 
side are designated, and swapping is performed for equalizing 
the number if times data is written to the respective blocks, 
the block address of the system side is convert ed t o t he physical 
block address of the block so that the respective blocks 
assigned to the consecutive block addresses of the system side 
are disposed extending over the plurality of memory chips, the 
next block being on the next chip, and in swapping between the 
blocks existing in different memory chips, the swapping is 
performed only at the physical block addresses corresponding 
to the consecutive block addresses of the host side disposed 
extending over the plurality of memory chips, the next block 
being on the next chip. 

[Amendment 5] 

[Object of Amendment Document Name] Specification 
[Object of Amendment Item Name] 0007 
[Method of Amendment] Change 
[Contents of Amendment] 
[0007] 

[Operation] 

In the control method for the semiconductor memory device 
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of the invention, the block address of the system is converted 
to the physical block address of the block of the semiconductor 
memory device so that the respective blocks of the semiconductor 
memory device assigned to the consecutive block addresses of 
the system side are disposed extending over the plurality of 
memory chips, the next block being on the next chip . In swapping 
between the blocks existing in different memory chips, the 
swapping is performed only at the physical block addresses 
corresponding to the consecutive block addresses of the system 
side disposed extending over the plurality of memory chips, 
the next block being on the next chip* 

[Amendment 6] 

[Object of Amendment Document Name] Specification 
[Object of Amendment Item Name] 0015 
[Method of Amendment] Change 
[Contents of Amendment] 
[0015] 

[Effect of the Invention] 

According to the invention, as described above, in the 
control method for the semiconductor memory device, the time 
required for writing data at the consecutive block addresses 
of the system side can be reduced. While the time for writing 
data, is reduced, the use frequency of the respective block 
addresses in the memory module can be equalized. 
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